Introduction
Coastal lagoons are the areas of transition between fresh-water and marine habitats, and they are the most vulnerable sectors of coastal water areas. Lake Nakanoumi (water area, 97.5 km2 ; mean water depth, 5.6 m ; maximum water depth, 12.5 m) is a typical coastal lagoon, which is connected to the Japan Sea only by a narrow Sakai Channel (width, 0.3 km ; length, 7.5 km). The water environments of the lake are influenced by interactions between marine and terrestrial factors reflecting their hydrochemically complex and ecologically unique nature (OIITAKE et al., 1982) .
The phytoplankton community of the lake is composed of a mixture of hyphalomyraplankton, haloplankton and limnoplankton. The distributions of phytoplankton appear to have certain seasonal and regional features. The phytoplankton data collected during 1974-1978 were analyzed quantitatively, and water temperature, salinity and water quality deterioration were found to be the important factors controlling the phytoplankton distribution in the lake (OHTAKE et al., 1980 (OHTAKE et al., , 1981 . But a close relation was not found between the distributional trend or bloom of phytoplankton and the nutrient (T-N and T-P) concentration during -1986 (K0ND0 et al., 1990b .
In this paper, we examined the relationships between the phytoplankton occurrence and important environmental factors such as water temperature or salinity during [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] The identification and counting of phytoplankton cells were performed as follows : To preserve and color the phytoplankton, 2 or 3 drops of erythrosine dissolved in phenol and 0.5 ml of buffered formalin were added to 10 ml of sample water, and the mixture was left until the fluid had the color of cherry red. The colored sample was gently passed through a membrane filter (opening, 0.45 jim).
After the filter was completely dried in a desiccator, it was set on a slide glass with canadian balsam dissolved in xylene or toluene for a permanent preparation.
The phytoplankton on the filter were identified and counted by means of a stereoscopic micro- Those of Nitzschia seriata, Chaetoceros sp., Coscinodiscus sp., Prorocentrum minimum, Gymnodinium sp. and Cryptomonas sp. showed a similar tendency to that of S. costatum. The other dominant species such as Thalassionema nitzschioides, Nitzschia closterium and Asterionella japonica showed a small percentage at Stns. 11, 4 and 8, and were negligible at Stns. 1, 20 and 3. The species composition was different among the six stations, especially between Stns. 1, 20 and 3 (in the water areas from the mouth of Lake Shinji to the mouth of Ohashi River) and Stns. 11, 4 and 8 (in the main basin of Lake Nakanoumi and the mouth of Sakai Channel). It is considered that the difference of species composition might be related to the differences of environmental conditions among the stations.
It is well known that the species composition is controlled by nutrient concentration or N/P ratio, but a close relation was not found between the occurrence or bloom of phytoplankton and the nutrient factors (KoNDO et al., 1990) . TERADA and IcxIMUUA (1979) reported that chlorophyll a concentration and photosynthetic activity of phytoplankton were more strongly controlled by salinity or water temperature than the nutrient concentration in the esturary of Shimoda where eutrophication was severe. Therefore, it is considered that the difference of species composition among the stations in the eutrophic lake Nakanoumi might be explained by salinity. Figure 3 shows the means of salinity of surface water (1 m depth) at each station during 1979-1986. The mean value was the highest (18.3 %o) at Stn. 8, and was followed by Stns, 4, 11, 3 and 20, and The variance of salinity at each station ranged from 13.8 0% at Stn. 1 to 24.9% o at Stn. 11 (Fig. 3) . Maximum salinity was recorded in July 1982 and minimum salinity was in July 1981 at every station.
The salinity changed japonica and Gymnodinium sp. occurred at salinity higher than the above three species.
They abundantly occurred in the range from 12 to 27.3 %o. On the other hand, C. nana, N.
closterium, S. costatum, T. nitzschioides, P.
minimum and Cryptomonas sp. occurred in the wide range of salinity from 1.0 to 27.1 %o.
The specific growth rate of each species cultured in the different salinity is shown in Fig. 4 .
Relationship between the number of phytoplankton cells and salinity observed during 1979-1986 at six stations (!). The effect of salinity on the growth of phytoplankton is represented as a specific growth rate. The specific growth rate is represented as a value relative to the maximum (0). The limnoplankton species such as M. aeruginosa, C. kuetzingianum and Oscillatoria sp.
are able to bloom at the low salinity regions of the lake such as Stns. 1 and 20. However, the other 11 species are euryhaline plankton species that are able to occur over the whole lake area.
For example, the red tides of S. costatum, P. C. kuetzingianum, P. minimum and Cryptomonas sp. occurred at the wide range of temperature from 3 to 20°C, but they mainly bloomed at lower than 15°C. On the other hand, C. nana, S. costatum and Gymnodinium sp. bloomed in the wide range of temperature from 1 to 30°C.
The maximum specific growth rates, shown in Figure 7 , of N. seriata, C. nana and A.
japonica were observed at 20°C, C, kuetzingianum, N. closterium, S. costatum, Chaetoceros sp., Coscinodiscus sp., T. nitzschioides, Gymnodinium sp. and Cryptomonas sp. at 25°C, From these results it is considered that the seasonal succession or bloom of the dominant species in Lake Nakanoumi is not always controlled by water temperature.
3-3. Weighted mean values of water temperature and salinity The variance of annual mean concentrations of T-P and T-N in the lake was small during -1986 (K0ND0 et al., 1990b . In this situation, it is considered that the nutrient concentration was not an important factor controlling the occurrence of dominant species but as mentioned above the water temperature of salinity seemed to be important. Accordingly, the relationships between the occurrence tendency of the 14 dominant species and water temperature of salinity during 1979-1986 were compared with the data during 1974-1978 as follows.
The calculated weighted mean values (Ek [X]) of water temperature in respect to 14 dominant species during 1979-1986 are shown in Table 3 . The results during 1974 -1978 (OIITAKE et al., 1980 are also summarized in Table 3 . The differences in these values between the two periods are in the ranges of 0.5-10.4°C. M. aeruginosa, Oscillatoria sp., T. nitzschioides, Gymnodinium sp., P. minimum and Cryptomonas sp. showed small differences from 0.5 to 2.2°C On the other hand, the other species showed large differences from 3.1 to 10.4°C, and C. nana, S. costatum, N. seriata and A. japonica showed especially large differences from 5.5 to 10.4°C. These results indicate that the former six species bloomed at the similar conditions of temperature in the two periods, whereas the latter eight species bloomed in different temperature conditions. Table 4 shows the weighted mean values of salinity for each of the 14 species. Except for Oscillatoria sp., the differences of the values between the two periods ranged from 0.1 to 2.9 %o. These results indicate that every species, except Oscillatoria sp., bloomed in the same salinity conditions in the two periods.
These results of the weighted mean values of water temperature and salinity also support the Relationship between the number of cells and water temperature observed during 1979-1986 at six stations (.). The effect of water temperature on the growth of phytoplankton is represented as a specific growth rate. The specific growth rate is represented as a value relative to the maximum (0). Ohtake et al. (1980) . Differences, the differences of the weighted mean value between the two periods of 1974-1978 and 1979-1986 . Comparison of the weighted mean values of salinity in respect to 14 dominant species between the two periods 1974-1978 and 1979-1986 . The results during 1974-1978 are cited from Ohtake et al. (1980) . Differences, the differences of the weighted mean value between the two periods of 1974-1978 and 1979-1986 
